The authors report 4 experiments exploring the language-switching performance of highly proficient bilinguals in a picture-naming task. In Experiment 1, they tested the impact of language similarity and age of 2nd language acquisition on the language-switching performance of highly proficient bilinguals. Experiments 2, 3, and 4 assessed the performance of highly proficient bilinguals in language-switching contexts involving (a) the 2nd language (L2) and the L3 of the bilinguals, (b) the L3 and the L4, and (c) the L1 and a recently learned new language. Highly proficient bilinguals showed symmetrical switching costs regardless of the age at which the L2 was learned and of the similarities of the 2 languages and asymmetrical switching costs when 1 of the languages involved in the switching task was very weak (an L4 or a recently learned language). The theoretical implications of these results for the attentional mechanisms used by highly proficient bilinguals to control their lexicalization process are discussed.
Despite the ease with which language production is conducted, the cognitive machinery responsible for this ability is complex: It involves the integration of pragmatic, semantic, syntactic, phonological, and articulatory processes and representations (e.g., Caramazza, 1997; Dell, 1986; Garrett, 1980; Levelt, 1989) . The attentional/control mechanisms in charge of orchestrating all these processes face an additional burden in cases of bilingualism: A bilingual person has to ensure that the intended message is conveyed in the proper language for the communicative context. Thus, a fundamental question in bilingual production is: What is the control mechanism guaranteeing output in the desired language? Despite the growing interest in this issue (e.g., Costa, Miozzo, & Caramazza, 1999; Costa & Santesteban, 2004a; de Bot, 1992; Gollan & Acenas, 2004; Gollan & Kroll, 2001; Hartsuiker, Pickering, & Veltkamp, 2004; Hermans, Bongaerts, de Bot, & Schreuder, 1998; Lee & Williams, 2001; Poulisse & Bongaerts, 1994 ; for reviews, see Costa, 2005; La Heij, 2005) , a detailed explanation is still lacking. In the present article, we focus on the nature of the language control mechanism in highly proficient bilinguals.
Current models of bilingual production assume that in the course of lexicalization the semantic system activates in parallel the two languages of a bilingual person (Colomé, 2001; Costa, Caramazza, & Sebastián-Gallés, 2000; Costa, Santesteban, & Caño, 2005; Green, 1986 Green, , 1998 Hermans et al., 1998; La Heij, 2005; Roelofs, 1998 ; but see Costa, La Heij, & Navarrete, 2006 , for a critical discussion of the evidence supporting this notion). Given this parallel activation, how does the speaker guarantee that the correct word rather than its translation is selected?
For the so-called inhibitory models, selection is achieved by an inhibitory mechanism that suppresses the activation of the lexical representations of the nonresponse language (e.g., Green, 1986 Green, , 1998 Lee & Williams, 2001; Meuter & Allport, 1999) . Suppression is applied only after a lexical node has been activated from the conceptual system (therefore the mechanism is assumed to be reactive) and is proportional to the level of activation of a particular item (i.e., the more strongly activated the item, the more inhibition is needed to prevent it from being produced). Thus, when speaking in the first language (L1), not much inhibition is required to suppress the less dominant language (L2) because it is assumed that the baseline level of activation of L2 lexical items is lower than that of L1 items. However, when speaking in L2, L1 representations must be strongly inhibited to ensure selection of L2 lexical items.
Other models, however, do not assume inhibitory mechanisms but rather postulate that the lexical selection mechanism is sensitive to the language membership of lexical representations and considers for selection only those belonging to the response language-the so-called language-specific selection hypothesis (e.g., Roelofs, 1998) .
According to this view, lexical representations of the nonresponse language do not enter into competition during lexical selection, and lexicalization proceeds similarly to that in monolinguals (see Costa, 2005 , for a detailed description of this mechanism). This view can be implemented in different ways. For example, in Roelofs's (1998) proposal, target selection is achieved by means of a set of production rules that operate only when some conditions are met (action-condition pairs, if-then rules). One of those conditions can be language membership; if such a condition is not met, selection does not take place. The idea that lexical selection is sensitive to lexical properties was present already in Dell's (1986) model, in which only those words corresponding to the grammatical category of the intended word are considered for selection. If we extrapolate such a grammatically constrained selection mechanism to bilingualism, we only need to further assume that lexical representations are integrated into a lexicon and marked for the language to which they belong. As we will see below, despite the similarities between the language-specific selection model and the inhibitory model, they make different experimental predictions.
Most of the evidence about the nature of bilingual lexical selection comes from two paradigms: the picture-word interference paradigm (and its variants; e.g., Costa, Colomé, Gómez, & Sebastián-Gallés, 2003; Ehri & Ryan, 1980; Goodman, Haith, Guttentag, & Rao, 1985; Mägiste, 1984 Mägiste, , 1985 Miller & Kroll, 2002; Smith & Kirsner, 1982) and the languageswitching paradigm (Costa & Santesteban, 2004b; Hernandez, Dapretto, Mazziotta, & Bookheimer, 2001; Hernandez & Kohnert, 1999; Hernandez, Martinez, & Kohnert, 2000; Jackson, Swainson, Cunnington, & Jackson, 2001; Meuter & Allport, 1999; Von Studnitz & Green, 2002) . Of special relevance in the present context is the information gathered with the language-switching task. In this task, participants are asked to name pictures (or other stimuli, such as Arabic numbers), alternating between their two languages. The language in which a given stimulus has to be named is indicated by a cue (e.g., L1 if the color is blue and L2 if it is red). There are trials in which the stimulus is named in the same language as that used on the preceding trial (nonswitch trials) and trials in which the stimulus is named in a different language than that used on the previous trial (switch trials). The difference in naming latencies between switch and nonswitch trials is referred to as the language-switching cost.
Using this task, Meuter and Allport (1999) reported a seemingly paradoxical result: L2 learners suffered a larger switching cost in their L1 than in their L2. This asymmetrical switching cost was interpreted as supporting the notion of reactive inhibition of the lexical representations belonging to the nonresponse language. The logic behind this conclusion is the following: Switching into the dominant language (switch into L1) is more difficult because its lexical representations have been strongly inhibited on the previous trial to allow the selection of L2 lexical representations. Thus, part of the switching cost is due to the time required to overcome this inhibition. Switching into the weak language (switch into L2) is relatively easier because, when naming in L1, its corresponding lexical representation would not have been inhibited that strongly, and therefore the L2 representations would be more available. In short, switching into L1 is harder than switching into L2 because the L1 is inhibited to a greater extent than the L2. This interpretation of the asymmetrical switching cost makes a straightforward prediction: Highly proficient bilinguals should show symmetrical switching costs. This is because the smaller the difference in language proficiency, the smaller the difference in the level of inhibition applied to the two languages. Costa and Santesteban (2004b) proved this prediction to be right. In our experiments, L2 learners (Spanish learners of Catalan, and Korean learners of Spanish) showed the predicted asymmetrical switching cost. More important, the same switching cost for L1 and L2 was observed for highly proficient Spanish-Catalan bilinguals.
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These results lead us to the following empirical generalization: Highly proficient bilinguals do not show asymmetrical switching costs but low-proficient bilinguals do. By putting the emphasis on the proficiency level of bilinguals, one main assumption of the inhibitory model seems to be supported: The amount of inhibition applied to the nonresponse language depends on the difference between the proficiency levels of the two languages of a bilingual. However, this conclusion is premature because the highly proficient bilinguals we tested not only were proficient in their L2 but also had acquired it very early in their lives. Furthermore, they were bilinguals of two lexically and grammatically very similar Romance languages, Catalan and Spanish (75% of the words are cognates). Thus, one could capture the present set of results without appealing to proficiency but rather to other variables: Symmetrical switching costs will only be obtained for those bilinguals who have acquired a high proficiency level in two very similar languages or who have acquired their L2 very early in their lives. To determine which one of these characterizations is correct is of theoretical relevance. This is because, if other populations of highly proficient bilinguals do not show symmetrical switching costs, then the interpretation of the symmetrical pattern of results in terms of equal amounts of inhibition should be reconsidered. And, consequently, we could not use the results from highly proficient bilinguals to support the inhibitory model. Experiment 1 aims to assess this issue.
Age of Second Language Acquisition and Language Similarity
The age at which L2 is acquired has important and pervasive effects in many bilingual domains (Birdsong, 1999; Birdsong & Molis, 2001; Flege, 1999; Flege, Yeni-Komshiam, & Liu, 1999; Newport, 1990 Newport, , 1991 Sebastián-Gallés & Bosch, 2002; Sebastián-Gallés, Echeverría, & Bosch, 2005; Sebastián-Gallés & SotoFaraco, 1999; Weber-Fox & Neville, 1996 ; for a review, see Sebastián-Gallés & Kroll, 2003) . This variable affects not only the acquisition of representations, such as phonological representations, but also the mastering of processing mechanisms, such as syntactic and morphological processing. In fact, Wartenburger et al. (2003) argued that different linguistic components are affected by proficiency and age of acquisition to different extents: Profi-1 However, a further result casts some doubts on the appropriateness of this explanation. When Spanish-Catalan highly proficient bilinguals were asked to perform the switching task in their L1 (Spanish) and their much weaker L3 (English), asymmetrical switching costs were not observed. In fact, the performance of these bilinguals, when switching between two dominant languages (Spanish-Catalan) or between a dominant language (L1: Spanish) and a much weaker one (L3: English), was very similar. This latter result is clearly problematic for the inhibitory account. We defer further discussion of this issue to the discussion section of Experiment 2. ciency seems to play a greater role for semantic information, whereas age of acquisition affects grammatical knowledge. Furthermore, early acquisition of an L2 has consequences outside of the linguistic domain (as in the development of theory of mind; Goetz, 2003) . Of special interest are the benefits that early bilingualism exerts in the development of executive control functions in children and in adults (Bialystok, 1999 (Bialystok, , 2005 . Given these considerations, it is appropriate to explore the role of L2 age of acquisition in the attentional mechanisms involved in bilingual production.
Language similarity may also affect the way bilinguals control their speech. First, there are reasons to believe that the more similar the two languages of a bilingual are, the more likely it is they interfere with each other. In some sense, bilingual lexical access is a situation in which conflict between two potential responses needs to be resolved (bilinguals need to attend to some representations while ignoring others). The ease with which such a conflict is resolved may depend, to some extent, on the similarity between the ignored and attended representations. The greater the similarity between them, the more difficult conflict resolution and eventual target selection are. Support for the notion that similarity between representations may tax the attentional system comes from various cognitive domains. For example, in visual categorization, increasing the similarity between the representations that need to be categorized into two sets also increases the amount of attentional control involved in the task (e.g., Sigala & Logothetis, 2002) . In the language production domain, we can also find several situations in which the amount of competition between potential responses depends on their similarity. Perhaps the clearest example is the semantic interference effect in the picture-word interference paradigm. In this Stroop-like paradigm, participants have to name a target picture while ignoring the presentation of a distractor word. Naming latencies are slower when the distractor word and the target picture are categorically related than when they are unrelated, in the same way in which naming the color of the ink in which a word is written is slower if such a word corresponds to a color word than if it corresponds to an unrelated word (e.g., Costa & Caramazza, 2002; Glaser & Düngelhoff, 1984; Glaser & Glaser, 1989; La Heij, 1988; Lupker, 1979; Meyer, 1996; Roelofs, 1992 Roelofs, , 1993 Rosinski, 1977; Schriefers, Meyer, & Levelt, 1990; Starreveld & La Heij, 1995 ; for a review of Stroop and Stroop-like paradigms, see MacLeod, 1991) .
In light of these results, it is possible that the attentional system responsible for keeping the two languages apart may be more taxed when the two languages are very similar than when they are dissimilar. As a consequence, and to solve this complex situation, bilinguals of two similar languages may have developed a different attentional control mechanism than that of bilinguals with two very different languages.
Second, language similarity affects the sociolinguistic use of two languages. This is because the more similar the two languages are, the more likely people will understand both, even if they cannot speak one of them (e.g., passive bilinguals who do not speak but do understand a second language). In such a scenario, bilinguals may use their two languages at will, in almost any communicative occasion, thereby enhancing the chances for bilingual conversations. The highly proficient Spanish-Catalan bilinguals tested in our previous study are placed in precisely this sociolinguistic context. Spanish and Catalan are understood by at least 97% (and spoken by 85%) of the population of Catalonia (Vila i Moreno, 2004) . Therefore, a speaker can reasonably use both languages in any conversation. In a sense, these bilinguals are "language-switching masters" as they are continuously exposed to their two languages in the same contexts. This situation is rather different when the two languages are very different because, in general, the chances for using the two languages in the same conversation are reduced.
In Experiment 1, we explore whether the language-switching performance of highly proficient bilinguals is affected by the age of L2 acquisition and language similarity. In the remaining experiments, we test the hypothesis that a difference in the proficiency level between the two languages involved in the switching task should lead to asymmetrical switching costs in highly proficient bilinguals. This hypothesis is tested under three different conditions.
In Experiment 2, Spanish-Catalan highly proficient bilinguals and learners of English perform a language-switching task involving their strong L2 and their much weaker L3. This is the first time, to our knowledge, that a language-switching task involves two "second languages." According to the inhibitory model, asymmetrical switching costs should be expected.
In Experiment 3, Spanish-Catalan highly proficient bilinguals perform a language-switching task that involves two weak languages (participants' L3, English, and their even weaker L4, French). The inhibitory model predicts the presence of asymmetrical switching costs because the level of proficiency is higher in L3 than in L4. Furthermore, this experiment also offers the possibility of experimentally exploring the so-called talk-foreign effect: When speaking in a weak language, the most powerful competitor seems to be another weak language rather than the strong one (De Angelis & Selinker, 2001; Ringbom, 2001; Williams & Hammarberg, 1998) . (See discussion of Experiment 2.) Finally, in Experiment 4, we assess the performance of highly proficient bilinguals when the switching task involves L1 and recently learned vocabulary.
The Language-Switching Task Before we present the experiments, it is worth discussing some general properties of the language-switching task used here. Given that some of the arguments developed in this article are based on the comparison of our results with those of other studies (Costa & Santesteban, 2004b; Meuter & Allport, 1999) , it is fundamental that we follow as closely as possible the method and procedure already used in those studies. In these language-switching studies, the same reduced number of items is presented repeatedly for naming in L1 and L2 and on switch and nonswitch trials. That is, the same pictures have to be named in all four conditions. This type of design is borrowed from the task-switching studies in which switching costs in tasks of different difficulties have been explored. It is interesting that these studies have also revealed that switching into an easy task is harder than switching into a more difficult task (Allport, Styles, & Hsieh, 1994; Allport & Wylie, 1999 Yeung & Monsell, 2003 ; for a discussion of the conditions in which asymmetrical switching costs are observed, see Monsell, Yeung, & Azuma, 2000 ; and for a review of the task-switching paradigm, Monsell, 2003) . Thus, this method and procedure have proved useful to study specific issues about executive control in various cognitive domains.
However, the particularities of this design have also some drawbacks and limitations. For example, the large number of repetitions (and the fact that the same stimulus is linked to two different responses [in L1 and L2] ) may create episodic effects (transient stimulus-response associations) that might affect the pattern of results. The question, however, is whether these properties interact with the presence/absence of asymmetrical switching cost. In this respect, the specific features of the present experiment seem to be less problematic. First, the number of repetitions of the stimuli does not seem to be the critical factor for observing symmetrical or asymmetrical switching costs. For example, Meuter and Allport (1999) had in their study roughly twice as many trials as Costa and Santesteban (2004b) , and still the same pattern of results for L2 learners was observed in both studies. Also, in Experiment 3 of Costa and Santesteban (2004b) , the number of experimental items was four times larger (40), and consequently the number of repetitions four times smaller than in their Experiment 2, and nevertheless the same pattern of results was observed. Second, when comparing the results obtained in the first half and in the second half of the experiments, a very similar pattern of languageswitching costs was observed (Costa & Santesteban, 2004b) . Finally, in all experiments reported below, we obtained the same pattern of results for the first 50 trials of each experiment as for the last 50 trials. Thus, although the use of such a small number of responses and their multiple repetitions may add some undesired effects, it appears that the fundamental differences between the pattern of results of L2 learners and highly proficient bilinguals are not affected by them.
Another problem with this task is that the target language is given by the stimulus rather than chosen by the speaker, a situation that short-circuits the processes involved in bilingual language production. However, this is a fundamental requirement to have experimental control over the participant's behavior and to minimize the classical problem of exuberant responding in speech production (Bock, 1996) : How can the experimenter stop participants from saying what they want? In our case, if we do not cue the language of the response, it will not be possible to have control over the language in which each trial is produced.
Therefore, and despite the limitations of this method, we think it is useful to test current models of bilingual production. In fact, the simple observation that this task is sensitive to the differential behavior of different types of bilinguals suggests that it is informing us about the nature of bilingual language control. Certainly, future research is needed to evaluate how these various parameters (e.g., different sets of stimuli for L1 and L2, larger number of stimuli per set, etc.) affect the switching performance.
Experiment 1: Language Similarity and L2 Age of Acquisition Effects in Language Switching
This experiment explores whether language similarity and age of L2 acquisition affect the language-switching performance of highly proficient bilinguals. To do so, we compare the performance of the highly proficient Spanish-Catalan bilinguals tested in Costa and Santesteban's (2004b) study with that of (a) highly proficient bilinguals of two very dissimilar languages, Spanish and Basque (a description of the major differences between Basque and Spanish, and also about the sociolinguistic context in which these two languages are spoken, is given in Appendix A) and (b) highly proficient bilinguals who acquired their L2 (English) later in life.
Method
Participants. In Group 1, 11 native speakers of Spanish and highly proficient speakers of Basque took part in the experiment. All of the participants were undergraduate students at the University of the Basque Country (Vitoria-Gasteiz, Spain), learned Basque at school at a mean age of 3, had received education in Basque but also some courses in Spanish, and claimed to be very fluent in the two languages. They were living in the Basque Country at the time of testing and were therefore exposed to both languages. With regard to the relevant variables (education, age of L2 acquisition, years of L2 use), this sample was fully comparable with that of the Spanish-Catalan bilinguals tested in our previous work (Costa & Santesteban, 2004b , Experiment 2; see Appendix B).
Twelve Spanish-English highly proficient bilinguals participated in Group 2. They had grown in a Spanish monolingual context (outside of Catalonia) and started acquiring the L2 relatively late in life. Furthermore, they learned English in the classroom and did not start using English more or less regularly until the age of 15 (for more details, see Appendix B). Nevertheless, they attained a high proficiency level in English, because they kept studying it at university and were enrolled in translation and interpretation programs, becoming professional interpreters and translators.
2 All of the participants had received university education and were living in Barcelona at the time of testing.
Materials. The materials, design, and procedure were almost identical to those used by Costa and Santesteban (2004b) . For Group 1, 10 pictures of common objects with noncognate names were selected. For Group 2, we used the same materials as in Costa and Santesteban's (2004b) Experiment 4 (see Appendix C for a description of the whole set of materials). Participants were instructed to name the picture in Spanish or Basque (or Spanish or English for Group 2) based on the color of the picture (red or blue). The assignment of color cue to response language was counterbalanced across participants. Pictures were presented in short sequences ("lists") ranging in length, unpredictably, from 5 to 14 trials. There were two types of trials: (a) trials on which the language of the response (either L1 or L2) was the same as on the trial immediately before (nonswitch trials) and (b) trials on which the language of the response (either L1 or L2) was different from the one used on the preceding trial (switch trials). The lists varied in the number of switch trials (from 0 to 4 switch trials). A total of 400 such lists was constructed. These lists varied in the specific sequence of (a) L1 and L2 responses and (b) switch and nonswitch trials. Each participant completed 100 lists for a total of 950 trials (70% nonswitch and 30% switch). On half of the nonswitch trials, participants were asked to name the picture in L1 (333 trials) and on the other half, in L2 (333 trials). The same applied to the switch trials. Therefore, participants used their L1 and L2 an equal amount of time throughout the course of the experiment (475 responses in each language). For each participant, 50 of the 100 lists started with a picture to be named in L1 and 50 with a picture to be named in L2. Each picture was presented 95 times during the experiment. The assignment of each specific picture to each trial was left random but varied for each participant. That is, a given picture could be named more often in L1 than in L2 and could appear more often on switch trials than on nonswitch trials for a participant. However, for another participant this distribution changed, given that the assignment of the pictures to the different trial types varied randomly across participants. In lists of 10 trials or fewer, no picture could appear twice, and in lists from 11 to 14 items, the same picture could appear no more than twice. There were at least 2 different items between the first and second appearance of the same picture.
Procedure. Participants were tested individually in a soundproof room. They were asked to name the pictures as fast and as accurately as possible. They were informed that the language in which a given picture had to be named was determined by the color in which the picture appeared. Before the experiment began, participants were familiarized with the pictures' names in the two languages. In the familiarization phase the experimental pictures were presented in black outline, and participants were asked to name them in L1, and afterward in L2. This familiarization was repeated three times. A list of experimental trials had the following structure: (a) a blue or red circle along with the word Español (Spanish) or Euskera (Basque)-or Inglés (English) for Group 2-written below was presented for 2,000 ms (this circle, and the word, indicated the language in which the first picture of the list had to be named, and therefore we can consider the first trial of a list as a nonswitch trial); (b) the first picture of a list appeared and remained on the screen for 2,000 ms or until participants responded; (c) a blank interval of 1,150 ms; (d) the next picture was presented, and the cycle was repeated until the end of the list; and (e) after the presentation of the last picture of the list, an asterisk was presented for 1,000 ms signaling the end of the list. The experiment started with the presentation of six training lists, which were excluded from subsequent analyses.
Results
Error rates and naming latencies were submitted to two analyses of variance with two variables: response language (L1 vs. L2) and type of trial (switch vs. nonswitch). Although analyses by items are not usually reported in this type of experiment (given the small number of items and their random assignment to each condition), for the sake of completeness we present them here. Two types of responses were scored as errors: (a) verbal disfluencies (stuttering, utterance repairs, etc.) and (b) voice key failures. Also, naming latencies exceeding 3 standard deviations from a given participant's mean and trials in which participants produced a different name from that designated by the experimenter were discarded from the analyses. The results of Group 1 and 2 were analyzed separately.
Group 1: Spanish-Basque bilinguals. Error analyses were performed over all of the excluded trials (5.7% in total; errors: 4.1%; outliers: 1.6%). Averages of the different conditions along with the associated 95% confidence interval can be found on Figure 1 .
Participants made more errors in their L1 (6.9%) than in their L2 (5%), F1(1, 10) ϭ 5.78, MSE ϭ 6.99, p ϭ .037; F2(1, 9) ϭ 6.78, MSE ϭ 4.96, p ϭ .028; min FЈ(1, 19) ϭ 3.12, p ϭ .093; and on the switch trials than on the nonswitch trials (6.6% and 5.4%, respectively), F1(1, 10) ϭ 5.96, MSE ϭ 2.14, p ϭ .035; F2(1, 9) ϭ 2.6, MSE ϭ 4.99, p ϭ .141; min FЈ(1, 16) ϭ 1.81, p ϭ .197. The interaction of these two variables was not significant (both Fs Ͻ 1).
Faster naming latencies were observed for L2 (703 ms) than for L1 trials (776 ms Figure 2 ). The overall pattern of results was similar for both groups as revealed by the lack of interaction between response language (L1 vs. L2), type of trial (switch vs. nonswitch), and group of participants (Spanish-Basque vs. Spanish-Catalan), all Fs Ͻ 1.
Group 2: Spanish-English late bilinguals. Following the criteria presented above, 6.1% of the trials (errors: 4.5%; outliers: 1.6%) were excluded from the analyses. The error analysis showed significant effects of response language (L1: 6.9%; L2: 5.2%), F1 (1, 11 Figure 3) . More important, the interaction between the two variables was not significant, F1 Ͻ 1; F2(1, 9) ϭ 2.43, MSE ϭ 92.84, p ϭ .153, revealing that the magnitude of the switching cost was comparable for the two languages (L1: 43 ms; L2: 37 ms).
When considering together the results of the Spanish-English late bilinguals with those observed with Spanish-Catalan early bilinguals, the crucial interaction between response language (L1 vs. L2), type of trial (switch vs. nonswitch), and group of participants (Spanish-English vs. Spanish-Catalan) was not significant (all Fs Ͻ 1), revealing that the pattern of switching costs was similar for both populations.
Discussion
The goal of this experiment was to assess the impact of language similarity and L2 age of acquisition in the language-switching performance of highly proficient bilinguals. Overall, the results from Spanish-Basque highly proficient early bilinguals and Spanish-English highly proficient late bilinguals resemble very much those observed for the Spanish-Catalan highly proficient early bilinguals. The following results were found for these bilinguals: (a) The magnitude of the switching cost was similar for the two languages, and (b) naming latencies were faster for L2 than for L1.
3 Thus, it appears that neither language similarity nor age of L2 acquisition affects in a significant manner the way bilinguals control their speech, at least as indexed by the language-switching task.
These results are consistent with the inhibitory control model (Green, 1998) , according to which asymmetrical switching costs should emerge only when the difference in proficiency between the two languages involved in the switching task is large. However, as advanced in the introduction (see Footnote 1), Costa and Santesteban (2004b) reported one result that seems at variance with this prediction: Spanish-Catalan highly proficient bilinguals performing the switching task in their L1 and in their much weaker L3 (English) did not show asymmetrical switching costs. In fact, their performance when switching between two dominant languages (Spanish-Catalan) or between a dominant language (L1: Spanish) and a much weaker one (L3: English) was very similar. This observation is problematic for the inhibitory model because, if we were to interpret the asymmetrical switching costs observed for L2 learners as revealing the differential levels of inhibition applied to their two languages, then we should observe such an effect for highly proficient bilinguals performing the task in L1 and in the much weaker L3.
Given the important implications of this observation for the interpretation of the language-switching performance of bilinguals, we aim at replicating and extending it in Experiment 2. In this experiment, Spanish-Catalan highly proficient bilinguals and learners of English were asked to perform the switching task in their strong second language (L2) and their much weaker third language (L3). Furthermore, this experiment also serves as a first assessment of the language-switching performance when two second languages are involved in the task, an issue that is explored in more detail in Experiment 3. 3 We defer further discussion of this language effect to the General Discussion. In this experiment we aim at replicating and extending the observation of symmetrical switching costs when highly proficient bilinguals are asked to switch between a dominant and a weak language. We do so by asking Spanish-Catalan bilinguals to switch between their L2 (Catalan) and their much weaker L3 (English). This is an interesting and novel condition, given that up to now all language-switching experiments have involved bilinguals' first language. Thus, this experiment will also provide us with relevant information about the role played by the presence of the L1 in the language-switching task.
If a difference in proficiency between the two languages is at the basis of the asymmetrical switching cost, then we should find such a pattern in this experiment. Alternatively, if highly proficient bilinguals do not make use of the same inhibitory mechanism as used by L2 learners (as suggested by Costa & Santesteban, 2004b ), then we should find symmetrical switching costs, as observed in Experiment 1.
Method
Twelve highly proficient Spanish-Catalan bilinguals took part in the experiment (see Appendix B). All of the participants had taken English courses for at least 8 years (1-hr classes twice a week) as part of their high school curriculum. However, only 1 of them reported having subsequently enrolled in an English course, only 2 reported having been to an Englishspeaking country (for a period not longer than 2 weeks), and all except 4 claimed they did not use English at all at the time of testing. As the language proficiency self-assessment shows, these participants' L3 proficiency levels are even lower than those of the L2 learners tested by Costa and Santesteban (2004b, Experiment 1) . Consequently, participants in this group can be considered L3 learners (people with some L3 experience but not very high proficiency). The materials, design, and procedure were identical to that of Experiment 2. The name of the 10 pictures presented had noncognate names (see Appendix C for a description).
Results and Discussion
Following the same criteria as in Experiment 1, 5.6% (errors: 4.2%; outliers: 1.4%) of the trials were excluded from the analyses. The only significant effect in the error analysis was that of type of trial (switch: 7.4%; nonswitch: 4.9%) , F1(1, 11) Figure 4 ).
The results of this experiment are clear: When highly proficient bilinguals are asked to switch between their strong L2 and their much weaker L3, symmetrical switching costs are observed. This result, together with that of Costa and Santesteban's (2004b) Experiment 4, reveals that differences in the proficiency levels between the two languages involved in the switching task do not lead to asymmetrical switching costs for highly proficient bilinguals. This suggests that, when performing the language-switching task, they do not use the same control mechanism (at least as indexed by such a task) as L2 learners.
These results are consistent with the notion that an increase in L2 proficiency may lead to a shift in the selection mechanisms that guarantee lexical selection in the intended language. Costa and Santesteban (2004b) stated this hypothesis as follows:
[T]he degree with which lexical selection in bilingual speakers entails inhibitory control depends on whether they have achieved a high proficiency level in any pair of languages . . . . [A]n increase in the proficiency level of the bilingual speaker would lead to a shift in the "type" of processes responsible for focusing on one language . . . . Accordingly, highly proficient bilinguals should not show asymmetrical switching costs, regardless of the strength of the two languages involved in the switching task.
In the following two experiments, we test the functionality of this hypothesized language-specific selection mechanism in other experimental contexts. In Experiment 4, highly proficient CatalanSpanish bilinguals performed a switching task involving two languages (their L3 is English and L4 is French) for which they had lower proficiency levels than for their two dominant languages. This is an interesting condition not only because this is the first time a language-switching task involves two weak languages but also because of the following reason. Research with multilingual speakers has demonstrated that trilinguals with low L3 proficiency often show more interference from their weak L2 than from their dominant L1 (De Angelis & Selinker, 2001; Ringbom, 2001; Williams & Hammarberg, 1998) . It is as if they can control very efficiently the potential interference from their dominant language(s), but they have more difficulties in doing so with the interference produced by a weak language. If this observation actually reveals the use of a different control mechanism, perhaps highly proficient bilinguals performing the task in two weak languages (their L3 and L4) cannot make use of the language-specific selection mechanism and need to resort to other mechanisms. In other words, it is possible that the language-specific selection mechanism is only functional for highly proficient bilinguals when one of the languages involved in the switching task is a strong one (either their L1 or their L2).
Experiment 3: Exploring Further the Language-Switching Performance of Highly Proficient Bilinguals: Switching
Between L3 and L4
This experiment aims at exploring the language-switching performance of highly proficient bilinguals when switching between two weak languages. According to the hypothesis that highly proficient bilinguals should not be affected by the difference in the proficiency levels of the two languages involved in the switching task, symmetrical switching costs are predicted.
Method
Twelve Spanish-Catalan highly proficient speakers took part in the experiment (see Appendix B). All of the participants had studied English for a minimum of 8 years as part of their high school curriculum at the time of testing and French for at least 1 year (M ϭ 3.14, SD ϭ 1.8), with the exception of 1 participant who reported having studied it for 70 hr, without specifying the time period over which this took place. All of the participants reported to be much less proficient in these two languages than in Spanish and Catalan.
A set of 10 pictures with noncognate names in all four languages was selected (see Appendix D). The design and procedure were the same as in Experiment 1.
Results and Discussion
Following the same criteria presented above, 6.3% (errors: 5.1%; outliers: 1.2%) of the trials were excluded from the analyses. In the error analysis, the main effect of type of trial approached significance (switch: 7.2%; nonswitch: 6%), F1(1, 11) ϭ 3.66, MSE ϭ 4.45, p ϭ .082; F2(1, 9) ϭ 11.11, MSE ϭ 1.06, p ϭ .009; min FЈ(1, 17) ϭ 2.75, p ϭ .11; and that of response language was significant (L4: 8.7%, L3: 4.4%) , F1(1, 11) Figure 5 ).
The results of this experiment are clear: The magnitude of the switching cost was four times larger for L3 than for L4. That is, when highly proficient bilinguals perform the switching task in two languages for which their proficiency is relatively low, the magnitude of the switching cost is larger for the stronger language of the two.
This observation is at odds with the prediction derived from Costa and Santesteban's (2004b) hypothesis, according to which highly proficient bilinguals should not show asymmetrical switching costs under any circumstances. These results might be revealing certain limits in the cognitive flexibility of the bilinguals' switching mechanism, suggesting that the language-specific selection mechanism is not available when the switching task does not involve one of the strong languages of these bilinguals. Before drawing any strong conclusion, we further test Costa and Santesteban's hypothesis by asking bilinguals to switch between their L1 and a recently learned set of words belonging to a new language.
Experiment 4: Controlling Speech Production in the First
Stages of Word Learning
In this experiment, we explore the language-switching performance of two groups of participants: Spanish monolinguals and Spanish-Catalan highly proficient bilingual speakers. Before the switching task, participants were asked to learn 10 novel words, coined by the experimenters and supposedly belonging to a "new language." After the learning phase (see Procedure below), participants performed a language-switching task between their L1 and the new language.
If, as hypothesized by Costa and Santesteban (2004b) , highly proficient bilinguals have developed a control mechanism that does not resort to inhibition and such a mechanism is functional no matter the level of proficiency of the two languages involved in the switching task, then this type of bilingual should show symmetrical switching costs while L2 learners should show asymmetrical ones.
Method
Participants. Participants in Group 1 (n ϭ 12) were Spanish monolingual university students with little knowledge of another language. Although they had formally learned English or French at school as a foreign language, none of them reported using L2 on a daily basis or having high proficiency in that language. This group could in fact be considered L2 learners, but for the sake of clarity, we refer to them as Spanish monolinguals. Participants in Group 2 (n ϭ 12) were recruited from the same population of that reported in Experiment 2 of Costa and Santesteban (2004b) . All of them were highly proficient Spanish-Catalan early bilinguals and were students at the University of Barcelona (see Appendix B). Participants in both groups were comparable in age and education.
Procedure. The same method, materials, and procedure as in Experiment 1 were used. However, before the switching task, participants were required to learn 10 invented words corresponding to each of the 10 pictures (for more details, see Appendix C). The learning phase had three parts. First, all pictures were presented five times with the corresponding name in the new language written below and played through headphones, and participants were asked to listen and repeat them. Second, the pictures were presented three times with their names written below, and participants were asked to produce the name of each picture. Third, pictures were presented separately, and participants were asked to name them.
Results and Discussion
Following the criteria presented above, 5.2% and 5.7% of the trials for the Spanish monolingual group (errors: 3.5%; outliers: 1.7%) and for the Spanish-Catalan bilingual group (errors: 4.4%; outliers: 1.3%) were removed from the analyses. The main effect of response language (new language: 8.8%; L1: 2.1%), F1(1, 22) ϭ 102.83, MSE ϭ 9.68, p ϭ .001; F2(1, 9) ϭ 41.3, MSE ϭ 20.34, p ϭ .001; min FЈ(1, 17) ϭ 29.46, p ϭ .001, was significant. All other main effects were not significant. The interaction be- tween response language and type of trial was significant, F1(1, 22) ϭ 7.12, MSE ϭ 1.6, p ϭ .014; F2(1, 9) ϭ 3.88, MSE ϭ 2.11, p ϭ .08; min FЈ(1, 19) ϭ 2.51, p ϭ .12, revealing that the difference in error rates between switch and nonswitch trials was larger in L1 (2.8% and 1.8%) than in the new language (8.5% and 8.9%, respectively).
In the analyses of naming latencies, the main effects of response language , F1(1, 22) Figures 6 and 7) .
Furthermore, when the results of the two groups of participants were analyzed separately, the crucial interaction between response language and type of trial was significant for both: monolinguals, F1(1, 11) ϭ 20.77, MSE ϭ 396.83, p ϭ .001; F2(1, 9) ϭ 19.76, MSE ϭ 344.71, p ϭ .002; min FЈ(1, 20) ϭ 10.12, p ϭ .005; and bilinguals, F1(1, 11) ϭ 22.42, MSE ϭ 183.97, p ϭ .001; F2(1, 9) ϭ 11.56, MSE ϭ 241.17, p ϭ .008; min FЈ(1, 17) ϭ 7.67, p ϭ .013. This interaction shows that the magnitude of the switching cost was larger for L1 than for the new language (L1: 65 and 63 ms; new language: 13 and 26 ms, for monolinguals and bilinguals, respectively).
The results of this experiment reveal that highly proficient bilingual and monolingual speakers show asymmetrical switching costs when the switching task involves their L1 and words from a recently learned new language. That is, the magnitude of the switching cost was 2.5 times larger for the dominant language (L1) than for the new language. This is the first time that highly proficient bilinguals and monolinguals show the same performance in a language-switching task, suggesting that the mechanisms used by both populations for controlling speech production at very early stages of word learning are the same.
General Discussion
We reported four experiments exploring the language-switching performance of highly proficient bilinguals in various contexts. In Experiment 1, the language-switching performance of two groups of bilinguals was assessed: (a) highly proficient bilinguals of two very dissimilar languages (Spanish-Basque) and (b) SpanishEnglish highly proficient bilinguals who learned their L2 late in life. The results of both groups were very similar to those of highly proficient early bilinguals of two very similar languages, CatalanSpanish (Costa & Santesteban, 2004b) : Language-switching costs were of comparable magnitude for the bilinguals' two languages (symmetrical switching costs).
These results revealed that the language-switching performance of highly proficient bilinguals is not affected by either language similarity or the age at which L2 was acquired. Thus, we can safely conclude that when the language-switching task is performed in two languages in which the bilingual is very proficient, symmetrical switching costs are observed. This pattern contrasts sharply with that shown by L2 learners (see Figure 6 ), for whom asymmetrical switching costs are observed, also despite language similarity.
In the remaining three experiments, we further tested some predictions derived from the inhibitory model, and the results revealed a complex scenario. In Experiment 2, symmetrical switching costs were observed when highly proficient bilinguals were asked to switch between their strong L2 and their much weaker L3. These results are clearly at odds with the inhibitory model and replicate and extend our previous observations (Costa & Santesteban, 2004b), suggesting that symmetrical switching will always be present for those bilinguals who have acquired a highproficiency level in any pair of languages. In fact, such an observation indicates that highly proficient bilinguals do not resort to inhibition during lexical access in speech production. Instead, we claimed that they make use of a language-specific lexical selection mechanism that considers for selection only the lexical representations corresponding to the intended language. We further argued that once this language-specific selection mechanism kicks in, bilinguals can make use of it regardless of the strength of the languages involved in the language-switching task.
However, the results of Experiments 3 and 4 showed this latter conclusion to be wrong. In Experiment 3, highly proficient bilinguals were asked to switch between two languages in which their proficiency was lower than that of their dominant languages (English: L3 and French: L4). For the first time, highly proficient bilinguals showed asymmetrical switching costs. In Experiment 4, monolinguals and bilinguals performed a language-switching task involving L1 and a recently learned vocabulary. Both groups showed asymmetrical switching costs (larger switching cost for their L1 than for the new language). Thus, these two experiments reveal the presence of asymmetrical switching costs for highly proficient bilinguals, rejecting therefore Costa and Santesteban's (2004b) hypothesis.
Given the whole set of results, and assuming that asymmetrical switching costs index the presence of inhibitory control, we should conclude that in some conditions highly proficient bilinguals resort to this mechanism and in others they do not. The critical issue now is whether this complex pattern of results allows us to draw any theoretically relevant interpretation about the nature of the lexical selection mechanism in highly proficient bilinguals. For one thing, the available experimental evidence reveals a more complex scenario than that considered by Costa and Santesteban (2004b) when they hypothesized a shift in the lexicalization processes linked to an increase in L2 proficiency. And, given this complexity, one could be tempted to avoid drawing any other interpretation from these results. However, if we are able to identify which properties of the language-switching task are behind the presence or absence of asymmetrical switching costs, we may find a reasonable, albeit tentative, interpretation of these results.
Determining the Source of Asymmetrical Switching Costs in Highly Proficient Bilinguals
Let us first point to some properties of the switching task that are irrelevant for the presence of asymmetrical switching costs in highly proficient bilinguals (see Figure 8 ): (a) the differential level of proficiency between the two languages, (b) the similarities between the languages, (c) the age at which the second language has been acquired, and (d) whether the L1 or the L2 is involved in the switching task. This is because symmetrical switching costs are observed when the difference in the proficiency levels is large and when it is small (Experiments 1 and 2), when the switching task involves two very similar languages (Spanish-Catalan) and when it involves two very dissimilar languages (Spanish-Basque; Experiment 2 in Costa & Santesteban, 2004b , and current Experiment 1, Group 1), when the second language has been acquired early in life but also when it has been acquired later (Experiment 2 in Costa & Santesteban, 2004b , and current Experiment 1, Group 2), and when L1 is present in the task but also when L2 rather than L1 is present (Experiment 4 in Costa & Santesteban, 2004b , and current Experiment 2).
Let us focus now on the common feature(s) of those experimental conditions leading to asymmetrical switching costs in highly proficient bilinguals (Experiments 3 and 4). These experiments always involved a rather weak language. That is, the lexical representations of one of the two languages involved in the switching task were not very well established (either L4 or the recently learned vocabulary from the new language). Thus, one could make the following empirical generalization: Whenever the languageswitching task involves a language for which the corresponding words are not well established, highly proficient bilinguals will show asymmetrical switching costs, otherwise symmetrical switching costs will be obtained. However, this empirical generalization is only interesting from the theoretical point of view if we can find independent reasons to argue that such a variable can affect the control mechanism used by bilinguals to perform the language-switching task. There are two reasons why this could be the case, and both are related to whether the language-specific selection mechanism can operate on the lexical representations.
First, the robustness (familiarity and frequency leading to greater automaticity of retrieval) of the lexical representations of the weakest language may be crucial for the functionality of the language-specific selection mechanism. Such a mechanism is assumed to guarantee lexical selection in the intended language by inspecting the activation of only those representations belonging to the language that has been chosen for production (the response language). If the lexical representations of the response language are integrated in a lexicon (i.e., represented in the long-term memory in an integrated lexicon; see Kroll & de Groot, 1997; Talamas, Kroll, & Dufour, 1999; Van Hell & De Groot, 1998 , for the variables that can affect such an integration), then the lexical selection mechanism can focus on that lexicon and avoid interference from the other one, without the need of inhibiting the lexical representations of the nonresponse language. That is, the languagespecific selection mechanism can only be sensitive to those representations that are integrated into a lexicon. When this criterion is not met, as is presumably the case at very early stages of word learning or with an L4, it is impossible for the selection mechanism to perform a restricted search over sparse lexical representations that do not belong to a specific lexicon. In short, the languagespecific selection mechanism can only be functional when there actually is a language-specific lexicon to focus on.
However, participants are able to perform a switching task involving a rather weak language. How do they do that? How do they manage to prevent lexical intrusions from their strong language(s) when speaking in the weak language? One possibility is that they prevent interference by actively inhibiting the lexical representations of their strong language(s). Note that the inhibitory mechanism can function with no problem when a very weak language is involved in the switching task, because it operates primarily over the representations of the strong language. That is, this mechanism ensures the correct selection in the weak language by inhibiting the lexical representations belonging to the language that has not been chosen for production (the nonresponse language). Therefore, this mechanism can be fully functional when producing the recently learned words of the new language (or L4), given that it operates on the wellestablished lexical representations. 4 There is another reason of why the robustness of the lexical representations of the weakest language may be crucial for the functionality of the language-specific selection mechanism. It has Figure 8 . Magnitude of the difference in switching costs for the two languages involved in several languageswitching experiments in which highly proficient bilinguals were tested. The data of the first column correspond to Costa and Santesteban's (2004b) Experiment 2 in which highly proficient Spanish-Catalan early bilinguals were asked to perform the task in their first language (L1) and L2. The data in the remaining columns correspond to Experiments 1 (Groups 1 and 2), 2, 3, and 4 described in the present article, respectively. Significant differences ( p Ͻ .01) in the magnitude in the switching costs for the two languages involved in the switching task are marked with an asterisk. Sp ϭ Spanish; Cat ϭ Catalan; Bsq ϭ Basque; Eng ϭ English; Fre ϭ French; New_L ϭ language. long been argued (e.g., Kroll & Stewart, 1994) that when the L2 of a bilingual is not well established yet, access to its lexical representations is mediated by previous access to the corresponding translation from the strong language. Once the bilingual increases her or his proficiency in the weak language, the lexical representations of that language establish direct links with the conceptual system, allowing for a direct access to these lexical representations without need of L1 mediation. What would be the consequences of such an architecture for the language-switching task? If L2 production involves L1 mediation, the language-specific selection mechanism cannot operate. This is because the lexical representations of the nonresponse language (L1) need to be selected to produce those in the response language (L2). Thus, a lexical selection mechanism that ignores the activation of the L1 representations when producing words in the weak language does not seem viable. However, in such circumstances, the inhibitory control mechanism may still be functional. This is because, at some point during the lexicalization process in the weak language, the bilingual needs to avoid interference from the lexical representation of the strong language. Once such an L1 representation has been selected and translated into the weak language, it needs to be suppressed so that its overt production is prevented. In this framework, naming in the weak language would entail (a) retrieval of the lexical representations of the strong language, (b) translation into the weak language, and (c) inhibition of the lexical representations of the strong language to prevent their overt production. This last step would be behind the asymmetrical switching costs observed when the task involves one language in which the bilingual speaker has very low proficiency.
The explanations given above for the presence of asymmetrical switching costs in highly proficient bilinguals are based on whether the language-specific selection mechanism can operate over the representations of the weak language. Accordingly, the greater the robustness of these lexical representations, the more likely successful selection of those representations will be achieved without the need of inhibitory mechanisms. Thus, for highly proficient bilinguals, what matters for the presence or absence of asymmetrical switching costs is not the difference in proficiency levels between the two languages involved in the switching task but rather how well established the weak language involved in the task is. Admittedly, and although this characterization captures the available experimental evidence, it is rather tentative, and future research needs to assess its validity.
Despite the merits of this explanation of the performance of highly proficient bilinguals, there is still the question of why highly proficient bilinguals and L2 learners behave differently under similar experimental conditions. That is, highly proficient bilinguals show symmetrical switching costs (Experiment 2) under the same conditions (in terms of the difference in strength of the two languages and in terms of how well established the weak language is) in which low-proficient bilinguals show asymmetrical switching costs. As we argued in Costa and Santesteban (2004b) , we believe that this contrasting pattern of results has its origin in the development of language-specific selection mechanisms by highly proficient bilinguals. In contrast, low-proficient L2 learners need to make use of inhibitory mechanisms even when the lexical representations of the weak language are well established.
Inhibitory Control: Item Specific or Language Specific?
Some remarks about the nature of the inhibitory control are pertinent here. In the arguments developed through this article, we have assumed that the inhibitory control mechanism affects the nonresponse language as a whole. That is, when naming in one language, all the lexical representations of the nonresponse language are inhibited. However, given that we have used a limited set of target stimuli, one may claim that the inhibitory mechanism acts only on some specific lexical representations rather than on the whole nonresponse language. Unfortunately, our results are not helpful to adjudicate between these alternatives. However, the results from other similar studies suggest that, at least, part of the inhibition affects the nonresponse language as a whole (Loasby, 1998; Meuter & Allport, 1999) . Nevertheless, a resolution of this issue will only be obtained by manipulating the stimuli included in the language response set. That is, we need to construct conditions in which the pictures that have to be named in Language A are different from those that have to be named in Language B. We believe that such an experiment falls outside the scope of the present article (for preliminary results, see Wodniecka, Bobb, Kroll, & Green, 2005) .
Symmetrical Switching Costs Are Associated With L2 Latency Advantage Over L1
It is worth discussing another result observed in our study: Naming latencies in the weak language are lower than in the strong language. This is a paradoxical but very robust observation found in all language-switching experiments involving highly proficient bilinguals (see also Janssen, 1999) . At present, the only explanation we have for the L2 advantage over the L1 is the one proposed by Costa and Santesteban (2004b) . We argued that when bilinguals develop a language-specific selection mechanism, they may also be able to set different selection thresholds for their two languages, allowing them, in language-switching tasks, to prioritize selection in the weakest language of the switching task. Note, however, that such a difference may also be revealing the presence of an inhibitory mechanism of a different sort to that indexed by the asymmetrical switching cost. That is, one may claim that responses in the strong language are slower because the corresponding representations have been inhibited in a general manner across the whole set of trials. At present, this inhibitory mechanism and the different selection threshold seem to be quite similar and difficult to put to test.
The results of Experiments 3 and 4 add interesting information about the conditions that have to be met for this language effect to arise. In these experiments, naming latencies were lower in the strong than in the weak language, and at the same time, asymmetrical switching costs were observed. Thus, there is an instructive association of effects: When symmetrical switching costs are observed, latencies in the strong language are higher than in the weak language (e.g., Experiments 1 and 2), and when asymmetrical switching costs are observed, latencies in the strong language are lower than in the weak language (Experiments 3 and 4).
These associations are consistent with the explanation proposed by Costa and Santesteban (2004b) of the language effect. This is because, if the presence of symmetrical switching costs actually reveals the functionality of the language-specific selection mech-anism, and the advantage of the weak language is due to the flexibility given by such a mechanism to set different selection criteria thresholds, then the two effects should go hand in hand. Furthermore, we should also predict that in those conditions in which the lexical-selection mechanism cannot kick in, and, as a consequence, different selection thresholds cannot set up, naming latencies in the strong language should be faster and asymmetrical switching costs should be present. At any rate, and despite the fact that this observation is consistent with the only proposed explanation of the paradoxical advantage of the weak over the strong language, further research needs to assess the precise theoretical implications of this effect. Our contribution here is the observation that in highly proficient bilinguals the advantage of the weak over the strong language disappears when asymmetrical switching costs are observed.
Conclusion
Bilingual speakers need to acquire control mechanisms to restrict their lexicalization process to one of their languages while preventing massive interference from the other language. It has been proposed that highly proficient bilinguals make use of a different control mechanism compared with low-proficient bilinguals. The first type of speaker guarantees selection by means of a language-specific selection mechanism, whereas the latter guarantees selection by means of inhibitory control. The present results show that the mechanism used by highly proficient bilinguals does not depend either on the linguistic similarity between the two languages or on the age at which the L2 has been acquired. Our results also reveal some limits on the functionality of the languagespecific selection mechanism and suggest that in some conditions, highly proficient bilinguals need to resort to inhibitory control to perform lexical selection. Future research is needed to test the validity of the explanations put forward in this study to account for the complex experimental evidence.
Appendix B
Language History and the Self-Assessed Proficiency for All Participants
The language history and self-assessed proficiency scores of the participants in all the experiments reported in the article are presented in Table B1 . The mean age and standard deviation are given in years. The "L2 onset" refers to the mean age (in years) at which participants started learning Catalan, Basque, or English. "L2 use" refers to how long (in years) participants had or have been using L2 regularly. The same applies to the participants' L3 and L4 scores. The proficiency scores were obtained through a questionnaire filled out by the participants after the experiment. The scores are on a 4-point scale, where 4 ϭ a native-speaker level; 3 ϭ advanced level; 2 ϭ medium level; and 1 ϭ low level of proficiency. The self-assessment index represents the average and standard deviation of the participants' responses in four domains (speech comprehension, speech production, reading, and writing).
As is shown in Table B1 , the Spanish-Basque early bilinguals (Experiment 1) and the Spanish-Catalan early bilinguals tested in Costa and Santesteban (2004b, Experiment 2) were quite similar in their language history and self-assessed L1 and L2 proficiency levels. However, between the Spanish-English late bilinguals (Experiment 2) and the Spanish-Catalan early bilinguals tested in Costa and Santesteban (2004b, Experiment 2) , we can see a main difference of age of L2 acquisition (L2 onset), t (11) In Experiments 1 (Group 2), 2, and 4, the 10 words marked with an asterisk were used (see Table C1 ). These materials were the same used in our previous study (Costa & Santesteban, 2004b) . The materials marked with the symbol @ were used in Experiment 1 (Group 1). All the words used in these experiments were noncognates in the relevant languages. As the words carrot and hat are cognates in Spanish and Basque (zanahoria/azenarioa and sombrero/sonbreroa in Spanish and Basque, respectively), these pictures were substituted for the noncognate words owl and key. The Spanish and Basque names of the pictures were matched for number of phonemes: 4.7 and 5.2, respectively, t(9) ϭ 1.26, p Ͻ .244. However, in Experiment 1 (Group 2), Spanish names were longer than English names (5.6 and 3.6 main number of phonemes, respectively), t(9) ϭ 3.87, p Ͻ .004. In Experiment 2, the Catalan names of the pictures were longer than the English names as well (5.7 and 4.1 respectively), t(9) ϭ 2.95, p Ͻ .016. In Experiment 4, care was taken to build "new-language" words with similar length (number of 
